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Abstract of JP9330990 

PROBLEM TO BE SOLVED: To prevent a gate 
oxide film from deteriorating in quality and service 
life by a method wherein a bipolar transistor is 
equipped with a nitrogen-free emitter electrode 
which is as thick as the second gate electrode 
layer of a MOS transistor. SOLUTION: The gate 
electrode 403 of a P-channel MOS transistor and 
the gate electrode 404 of an N-channel MOS 
transistor are formed of lower polycrystalline 
silicon films 504. Nitrogen is introduced into the 
gate electrodes 403 and 404 besides arsenic. 
Nitrogen is segregated in the vicinity of an 
interface between a lower polycrystalline silicon 
film 503. By this setup, a gate oxide film can be 
prevented from deteriorating in quality and 
service life. 
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NS/a y ^ ^ jg 3 cotmUlztpi&mcD PS's-Xl 9 . 
PS's-Xl 9 coJMBRc&^igco PM^f-gB-^.— XI 8 , 
PM<— Xjf9cO_hSg|5^rt?lScONMx5 >y^Jll 0 
^fjli.TfcO, NM3ly^^S3{±^SScOPS^SIii 

7 i: -eco±co*^siiS'ft;K i o i Tmm^mtnx\^ 

[00 36] Nlni/^j'ayj?? hJl4 t PI 

ng|5<-Xil8cO^^»^ffiK^Ml 0 1 T"*feS§5fX 

-fLM 10 1 ±{:^ltt^-xtffi 2 0 0 0 . Nix 

m&2 ooitpm^^b LT-mmzte-fcvmtfmA 

Sti/^^IS B B B y y a yltM§^TV^ . 

[00 37] — ^r, x = y^tS30 2(iNS^fM^i: 
LT-^tciib*^'»A§fL7t^iS B B B y y a yJBTjg 

{iit-fbis io4. mm^m 1 o 5 . w w * ~)vmt 

mi 0 6t ioT«»S*fCV^5. xiy^ti 
302 co^BixiSltM 1 0 7 -cHjMx-C c 1 5 . 

[0038]St, Pf-^^/HWOS b^yyX^ll 

;H5ij<J;^Piy-X' Ki^-fyai l±tcy— bffi 

•ftJKio2„ piv-x ■ Ki^-f >mi imizfo-oxy 

— bWtttMl 0 2it7-'-liS4 0 3£ffi£.TV*4. 
[00 39] i it, y— b^ffi4 0 3(i, Nl^l 

A§^TJi^ B B B y y a yjR 5 0 3 i: ±Ji^ B B B y y 

,f H y y 3 yi 5 0 3 t y- MMtJR 1 0 2 ^#Hft3Kfc 

«wltv^4. ttz, ±Ji^$s B B B yy3y^5 0411 
^yy'x^oxs -y^i:ffi3 0 2 bm—comx-foh* 

(xS-y^flSS3 0 2fc(±. ^»i4#AS^TV^ 
) Sfc. t'-ht^ 0 3<7)WiI«l 0 7t 

[0 04 0] mz^ Nf^*;HVIOSb5yyX^t 

PS[4 s »*fflEl±fc:ffiiftK«0PM , >xA'Ji6, ^co± 
BgPtiSiiJKcONSy— X. Fy-fySl2, Pl<)i 

^LM10 2. NlV-x ■ VV--t ymi 2mz$>-oxy 
i <rT'\ y— MSi4 0 4i±. pff^nosi^y 

y'x^coy- hfl:ffi4 0 3 h |s)— coTS^hb y Vay 

15 0 3 tiJi^fealyy ny|3i5 0 4T-ffMStLTfc 
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[004 1 ] ^Wi^MS^NPNAM^- ?b 

^y^'x^. Pf--r^;HVlOS Vyy'J^a 4t>'Nf- 
t^;i/MOSb7> =y'x ^co#»flia<4 . «^7>Sli&fL 

mi o i -a/mis nx& <o . &m=?<7>mmimim i o 

4. ^— X«ffi2 0 0. x£ >y?9M3 0 2. Nl^i 

;i/JI5, pi^i/I/16, Piy-x ■ vujymi 

1 , NIV-X ■ Kl/-fyfl2, ^— h«B£4 0 3 , 

4 0 4idi3y^^ b*—)V6 oi — 6 0 9#£>>9. 

[ 0 0 4 2 ] *HJ*B»t*JV^T. ^mM&W1& 

mg.tl±lE 1 7/cm3m +IStlilE17/ 
cm 3 IiLhl E 1 9/c m 3 *}lf. iSi&gtiil E 1 9/ 

[0043] zcnmmmm 1 <^»#:£is#\ ei 2 3 

05 b^yj/X^feil^Nf-^^/l'MO Sl^yyXf 
SO^'— MK&4 0 3&4£K4 0 4(4, TI Way 'J 3 
VI503J; iJi^JI^ IT =J >m 5 0 4 tCZ 
*5 9, f-Mffi4 0 3, 4 0 4(CliNS^*eftfcLT 

iHSffii^ 'J 3yl50 3ty- t-BKfcJK 1 0 2 eo#Hft 

[0044]i3(l H1<J0B-B' tlfcj&ofcafrJJ-O 

«S«B^(4ffiKT* l A «fcoTb*i:g*(7)i8S<?3ffl 

y'X^(OX$ -/^€ffi3 0 2(4. ^-Mi4 0 3, 4 
0 4 <?)±M&&&i' V >M 5 0 4 fc 111 CKJ50#*6iBi 
y'Jn ixR'CT&jfc $ iiT H K> , N SPfiKft b LTb 

fvO^\ -f-Oflf><7)ff }t(4 . El 2 3«fs!*OB i -C 
M o S ¥*#:^B t |sj & . 
[ 0 0 4 5 ] . #£6tfc<9 JBIK 1 Tli . Ii7^ Sffi 
3 0 2*3^-^14 0 3, 4 04cft*A$^-g. 

y^^'T-t^S^^v^ xs 7 ^ti302iij; 
y7-Mi4 0 3, 4 0 4(4, tttffely'Jny 

KKfcWLfcflBti: LTfciV\ 
[0046] Sfc. MOSh^yy^^^'-MSi 
Pf-^/K Nf-^/l-hkfcNMiiL*:^. P^f-v* 
}V<T)?— bVM4 0 3(4PSi: Lt^WSf^T;^ 
-hCMOSt LTi>±V\ <I<75i:#, ^-1114 0 

4 . $ & t . ^StO®® (C PNPA^di-5h5yy 



[0047] J&fflttZ 4#l(4. y— bVM4 03,40 

4 OTW^JaaJ" U x? yjR 5 0 3 t JJNHBA*' V^y 
1504 (CJ4H3 fc^rr < MX^ASftTfc *) . 

a>oT*^S&H.;y 1/ ym 5 0 3 fc T-BKtJBi 1 0 2 
<0lf fflft i!£ tSBfe&*«*f LTV . fii*^«l*iS 

«#H#3fit-C0 b 3R=Sr if tfDWft (OWflWWW § ix 4 . 
U4x$ -y?WM3 0 2te(4S** J WAS*i.TV«5rV* 
N P NA-f 7 b ^y^'X^^^iMitg^S:® 

[0048] mMC0MM2 . El 4 {4, ^?£ty<DmmcDB 
M 2 iz ± 4 B i - C M O S ^»#:^a^ilTS«3tElT"fc 

(4, St*tfDJKBli:raC.<ia2t«t-aT*S*i.4. 
9m<r>BM2cr>B i-CMOS^iMltll HJfe^ 
Uffi 1 i: H«fcs PS^**« 1 ±fcN P n;U sjf— 
7b7VyX^, Pf -^^HO S h^yy'X^fc iy' 
N f- ^ MOSV^VyX^ ^'®B!c§ ^It V ^ 

4, EM*. Ell tR— ^-^-(4. micDi>cDtm—±fz 

[0049] :«f*ftlB:fc^t, P^-^^MO 

5 h^yy'X^fci^Nf-v^MOS h^y^'X^t?) 
y-hfl;ffi4 0 5fc4^'4 0 6(4. fiSy'Jnyit' 

jFMSixTfcD. Nm^wmbLx^m^mx^tix^ 

h» — ^r. n P nam h5 yy^^ox? 7 ^1 

S3 0 3(4. ^'-hfl:ffi4 0 5, 4 0 6 4 0 & JSiff^SI 
v^NSftS' 'J 3yitM?^iTfe •? . NSWf&jfc L 

«1«B i -CMOS4^##:gBi:|altTfe4, 
[0050]^, *WSO®«JT14. X5 7^I3 
0 3±34tJ c y-bSa4 0 5 , 4 0 6tfK#A$tL4N 

mr-mmb Lthteiv^\ b3g^to^u(4u> 

184 05, 4 0 6(4. fctti*BA>'y3y*Wfjrr 
ussntv^^ jws h b h i; a ^Rjifcffii ^ (4 ^ y ^ 

L^flBSi: LTi>4v^ 

[00 5 1 ] MOS h7yyX^-htSl 

P^-t*;K Nf-v*/l^i:itNltLfci«, P^-v^- 
;l-co^— hSa4 0 5(4PMi; U;i«l>fj7ilf 
-bCMOSt lttJ:l\ ^<50i;§. 7-'-bti4 0 
5(c#A§ftl» Pffl^K^t LT J±*^3R*»ji3t*fc 
4. §^>(c. *W6^fl?ffi(CPNPys'-f^-5h5>'y > ' 
X^SrMtfeL^rV^^SCB i -CMOSt Ltt 4 

[00 52] *^9H(C4W4. li -y^^BtiiVy- 
h^ffi4 0 5, 406 t4V vfftt JjMSiUjy U 3 yffif'^ 
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y- h W&A 0 5, 406(± PSm$*K« 1 tcM LT 

[0053] m&mm3 . oi't, *f&wc«;b&¥ 

LHl 2(±, *IIW-J:£»!i&^*S3«B i -CMO 

[0054] ^mmmmcomwj tezmz^mLx 
mm-t h t . fttm 5 t^-r £oiz, i&mmco p m^m 
tkmm. i p NA-f 5f5 y'jx^m^wM^z 

hig4. p^-^/i-mos h^yit^^WSMcoNm. 

;P B 3 if d L „ ts J; V N fx tr ? ^ -v /Wf 3 1 N a 
?x/l^5lfflfc#«*^Pffl4HW7*JBi£t4. ft 

3i;£l> 0 

[00 5 5] H6^#BB-TSi:. NM3W^JI 

3, NM3]/7?ziy?7 f-J!4. Nl^x/H5, P 
M^x/l^6^#ftW-#Rt£$IJi:i 0 nm^t'-M 
-ftJKl 0 2ZBf&~t&« S6fc, ^!BfcWi»fB0f5 

ymizmmzjj-y&x-t&^tizxK). mmz^L 
tiTm%m&i' ] j3ym5 0 3zm®.-$-z>. .-vtz. 
mm<7)jyty&A3kmi, a*>f*y**y-MwtBii 
o 2 tig uftv^j; o fcasa&r* . ^mmmmomsiz 

fi&AX^/l^r— 5 K e V s ftAI 7. 5E15/cm 
[00 56]^;, 07 £#HW4 fc . S^C^lt 

xnMBmm*m.omm<F>m\mi o 3 ^th^*^ 

^Ux7>-|^5 0 3^Jli;m*-rS, £tf>fc&, y-M6 
■fUll 0 2l£N93l'?:?JI3afilSlt2:2:£. i)Ct:N 
S3U^^Jf3^ffi<oy-hSKIiffiil 0 2^iSL, £ 

U 3 >m 5 0 0 A * y&A L T P IHtr 4 . 

[0 0 5 7] ifcfc, H8^#HS-rSi:. S<afc^»afc 
IHtJIl 0 4£71MU ^*-f^-5h5> yX^Nl 
a ^ ? ?M 3 <Z>*MIK-.X*»ji£«*fc&> , 

^ bis 1 0 1 co-gp tst o ±tf 4 t Lxwttm 



104b ^S a B B y U 3 yjR 5 0 0 £Jl&l&*-f & . £ « 
i: # . BMfcflB 1 0 3 liTJi^ttft 5" U 3^15 0 3 (0« 
BDHfcsCr*. iJCt^BA^ U 3 5 0 0**|Ji*3;fifc 

3^.<7)^^««^fit;i5:tc x Knsmmcopmm^-xm 

xll20 0i^ t S£>te, JSlMfclRlOsrLt* 
■>*&^*y}±AL, NM3l^^^ji3<?)±SMfc4>ii 
KOPSK-xJB 9 icoi:*, 1MUS10 
3iiW *ygEAfc*fi- l-Tl^fiy U 3 >-ffi 5 0 3 C7) 

[00 58] i^fc. m 9 fc , ^fSB^IHfcfl 

^ttWLx.y^s'.y^-T-&ii:t J: 0. ^-Xfl:ffi2 0 
OfcJ; l^Bf-f tJK 1 0 4 offllffiKlf -fF^t — ;UBKtK 1 

0 6 SrffM-Ti. . ^s*— x-yf-tciOSKt; 
R 1 0 3 fc *K-ftM 1 0 5 «q»£ . 

[0059] ijcfc, m i o *#fla-f * i: , ^mmizmt 

1 0 0 n m«^^ a H B S>' 'J 3 5 1 0 ZBf&L . 

yvriymiztmz-j *y&x-t z cr> t 
mi o 2tait5rvu ^mmnm&nM 

^■tCtiSEAx^.;^— 50KeV, ftAi 7 . 5 E 1 5 

[00 60] iJtfc, H 1 1 ?r#fi§t-4 i: , ^filBfcKft 
Ml 0 7t)»RU ^^-7b5yy'X^«x*7? 
^ffiJFMMSfc J: M O S h ^ y i^\X ^ <50 ^-*— h m&B 

m.mm^m Lxmsm 1 o 7 tnghm^ v 3 >m 5 1 0 

«fc tXTB#iSA^ 0 3 1 JRiWBt*^* . £ 
hBWt^l 0 2(iNM3l^^^rj>'^^ h 

84. NM*7x;kJl5. P W7 x ;PJ1 6 <30#^H<7)i^a 

TFMSn^x 5 -y ^«ffi3 0 2 . tJ J:^¥^ B a B «^ 'J 3 y 
1510 JB£3 ftfcJiS^^fiy U 3 yj« 5 0 4 h 

3, 404&fitl, t 

[0061] $ £>^<7)fjL 8 5 o°cm&<r>mMwzm 

■fZbl/ZX 19. IS 'y^fl;ffi3 0 2^PM<— XJ19 

1 0SrfM^S» i«0i:#|5|B#t s xS7^fg3 0 2 

0 3, 4 o 4i±„ Jiji^diK^ 'J nyi5 o 4A^TJi 
W B y'J3yl5 0 3 KibS&rnaHRS^TNS-fW 

smigmmtzi o Ta^isdi^ u 3 >-n 5 0 3 1 y- 

fy U 3 yl 5 0 4 lilSJfrfW* fc fc fc fc, TJI^tSA 
^ 'J 3 yJK 5 0 3 *^aS^^S(-r4 i fc t J: 0 . a 
Mi^Lfz±m^^Vnym5 04i^ o d-5 
LT. Ell lte^LfcflBtteMS. 



(9) 



#iJ¥9-3 3 0 9 9 0 



[0062] mz, mi 2 £#Bg-rs t , s-tv-w *°- 

2 r 1 ^ ^- y-aA ini^x ivm 5 w±^gp 
«o k $ . bhehb i o 7 *m ^- y&At*t-r h y- v mm 

4 0 t%:Z>» og'C, 5 b 9 V Vx 

(l2*-tHf) . y-hMl 0 2rUcbgg 

£ 4" ;t >7± A L p ffl *7 x ; 6 coXMSP temBMco n ffl 

10 7 £M ^-y?±A^M-f"l) y— hVM4 0 4 cOVX? 

• FW yii lfcii/NSy-x • vuJ>mi 2£ 

[0063] m i iz^-tx a c ^stcis-ft 

I108«L, ^tHli3j;V'[l2tC7K^-J;p(C. 
3V?^3y^ I-JI4, ^— Xfl;ffi2 0 0, X5 7 ^ 

11302, Nl»>x;H5, PM^x.;wJl6. Ply 
— x ■ KW yJl l l . Niv-x • F W ym l 2 „ 

7--MS403, 4 0 4±(;rrjy^ F*-/l-6 0 1 
~6 0 9£?FMU ^-ny^y* F*-;k§ritLTffig?) 
^SI£*17 0 OSrTFM-^&o itOiatLT, EI 1 is j; 

urn 2 t tzmmmm 1 tofftt^ bi-cmos^ 

[ 0 0 6 4 ] , Hi 0 «Igl: 

[00 6 5] ^mmmmiz xtiii , m 1 o^xntfc 

VvC:n$ -y?WM3 0 2fcJ;t/ ; 'y— hfl:S4 0 3 , 4 0 

4o±jfSit LT# B a B «^y3yigi5 i o^^L. ; 

x & y~ hmm 1 o 2 ^M«tom*ffl< ; t 
[0066] § ^^mmcommiz &tn$\ mecoum 

tz&^Xtf—httl 0 3, 4 0 4tf5TJiKt LTJEIJR 

Of*@ 1 1 co:DgfciJivtS!Ri8i»*llrt-£ £ tcj; 9 TJH 
^g B H B y'J3y!5 0 3fcy-h BHL.SI 1 0 2 co^Hft 

•J 3 5 0 4 ^ ^Ti^feSy U 3 5 0 3 'veob 

*<^KaaRt=*J^T . TW^iUS" »J a 5 0 3 t y 
- MWMR 1 0 2 WJMBftiSfcfc ft* b ^flWrtfJWW 
$fr&<, ioT«*?)B i -CMOSfifl^IO^I 

^15 0 3 tdr—hMiiMl 0 2cO-W-ffifti£tCfcttSb 



^AStl&VVttf), N P nam F 5 yy^^w 
[ 0 0 6 7 ] ^rtj. *Safe<OJKSRcolSi*i£*i fcftS 

( i ) mimnm^mikmLtiz^ w,2mvm.^v 
79mt. w,2mmm<7)*?^)vmt, mimmm^x. 

( 3 ) firiEifs i <7)^ B a Bi> u n ymttzmmzmA-t&T. 
ut. (4 ) K-xmms&mm±^m 1 ^#^ B a B y u 3 

xmzftm-t&TMt » ( 5 ) iffia<-.xii^rt, is 

( 8 ) ltfia# B a B «y 'J r? ylfc «t 1 <7)^*S B a B y u n 

is -y ?mmfmm±fr^m&mm±.tzfrfr&{iLWi,z 
fee, ttrieig2#«M«'7x/^fcj:i^ssi#SM« r > 

frfr&ftMlzm l wildly y n yKh^^ffaWy y a y 

m&t>m& y- hnm%B&L-t&j:nt , < 9 > »®n 

*Mrt"i t lz£ >0 . WIEX 5 -y ^nw)^h^-xm<r>±. 

mmzm2mmm.^mm^i&m.^x^5 vfmzm 
f& l . friay- f«a^^ B a B «y- u 3 yjiw*^* 1 
«s B a B ~> y 3 yi ti 2 «is»^aftira 1 1 

M«Srteic§-it, frimico^^yo^ymty-v 

t=, 1S7 it^y- hmffico#B a B «y y nyi 

*^ B a B {l:$-li:Tlg2«^fe| B ^u ayltfSlSi: , 
(10) y-bS«T^I^<m2^mM^'7xA'Jl« 

mzm2mvmw-x ■ fw ymzftM-f&xmz 
[0068] mmmm4. mi 3«, *^0^tcj:sii 

m 4 nwMJrm \zs$ ^ x » . * mss«o?K!is 3 omstj 
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mzan&msbnmcnjMZ'fio . -£<o&. hi 3tc 

Nl»)x;H5, Pl^x;H60#Sffl{:i 
itfJRIfl Onm^y-MWfcJRl 0 2£ffMU $ 

^Sa B a^Uay|i5 0 3SrffM-r^»„ £0)4: 

tt, SiH4-N2 (isyy-mm) *<^RiM»fcJ:4 
CVD^Iltfel,. 

[0069] ^-OS, HJte^tJ3(Ci5^TH7^A,EI 
1 2*#BaLTKBHUfcxefcBI«WXg*IST. Hit 
^^UT'^LfcHl&J:t/H2<7);ffjt<7)B i-CMO 

[0070] *HSt<?D®®4-CJi. HI O^Ig 

A •*>&ALfz&. t3REW<J5Witru ysfirifTfc*** 

[007 1 ] :*3Sfc>WBJBfc i*Uf, 0 1 ooxgfcii 

WC. IS 7^tl3 0 2fc J:y7-Ml4 0 3 . 4 

i^Aft^ijayKS 1 0(cb*t>f ;*>-&ALT^ 
fi£*«B i -CMOS#SWfcR*o«je#ffifc 

ysaswcisy- h shush o 2<?)mL<?>%tt£m< - 
[0072] $ £> iz^mMomfMz oxti. m 1 3 1 # 

!Hl,TBMBLfeXSfc:tiV^Ty-h«fi4 0 3, 4 04 

0 3tjBSL. z<vmmi lzmmLxmmLfzJLuiz 

0 3 i; y- MHfcHI 1 o 2cr)^mn^zmm*:\mffi^ 

T , TJi^*Sft>- 'J3yI5 0 3ty- MtfcJK 1 0 2 
w*If ffi£fc*J it 4 1 tgoffiffif * Wl § a 4 . ioti 

(vfflMti.. i-^hibTmm^B i/ y 3 >m5 o 3 1 y- 

MWKKl 0 2t0^ffl#ifiti3(t-l>b«^HWIiEfeO 
fiWft t i3r a y- MWtK«^WMfiT*IW!]T9 4 . 
L^t. I5^tffi3 0 2 WigS^ASft&Vtfi 

[ 0 0 7 3 ] , *HJfccT)^!g<7)tgt:£rS;£ S t fts 
£Ottf>JBItt3*)K£firffitf>* fcfttctsft* , ( 2 ) Ml 2 

nyjfiSrJ^^rSXSi: , ( 3 ) MiM 1 ^Msfe^'J 



JB*3 J; tm •> x /WB<94Hlf?JBJK««aHfc: y- h K-fb 
fff 1 VISAS' U n y SlgSrgsA L£ t> co 

[0074] mmcomm5. hi 4 . 01 sa, #h b j 
i,z£&mMmm5<DB i -cMos¥z*#^a«SBt 
^rffi ( m 3 c?Mm:-%m > i^fwmmsmvs>t . *n 

m 1 4 tC^-T «fc 0 lZ^ Nl31/?j?l3, Nl3L/^? 

3>^:? f-jf 4. N^x;Hf5 s PM T 7xXJl6<5')# 
Sfflty- Mfcft* 1 0 2 U $ fcfc^aBfcT 

7^?B 3 tOEF 7 6 3 9 * #HS LT ira Lfclg fc R&?> 
X^5rM4 . 

[00 7 5] ^«f*. H5 tZtfTt J; 3 (c, £SiBfc:0! 

i.ifJKJ¥ 10 0 nm<7)±Ji^.^^D ayjffi 5 0 4 Srff^ 
&7tM/y*Xh80 0T-SV\ <ltlSr"7X^ t LTX 

^-^Cii&Ax*;!^'- 1 5 K e V. ftA* 7 . 5 E 

[00 76] ^<7)f^. 7*M/y'Xh^L < XH^ 
ISA^'J3yM5 0 4<^Hfcb**>f^->'aEA-r*. 

soifti^RS*^ l 5 <50igtc*3V ->TXil^lSB H B^ U 3 y 
JKt 5 0 4 KJftSSfut^MHI* i K>m< ^4 J: o KRjg 
-T4 . *ttt<^K!ll««^-fc:(iaEAx*;^- 5 o K e 

[00 77] Hi 6{4. HI 5C0B-B' Htjfto^gE 

-SKcfc it 4 b ir^o >r 5j- ahs^ b m t mmnmmft 
[0078] mm^mPS3 com 1 1 ^#,®^4 

k, ^tlBtRftJRl 0 7^JFML. 

y'X7«XSv7 Stt JMcffiJifiiJ itA'MOSb^y^'X 

^^y— hmBKffifR«*»L , CIWKill 0 7 txs^ 
fe B B B^ 'j3Vl5 04fij: VTm&t&Ai' U 3 >K 5 0 
3&JiB<XI^*-r4« ^<50i:#, y-NSSftMl 0 2(4N 
M31^^^rj>-^^ bS4. Nfi7x/H5, Pl-)i 

;l-Jl6<7)#*ffic7)«ilKt^-l>. iWctr-t, XJl^ 
*Sb b bv- 'J3yl504 j&»&{££x 5 -/ 302, J3 

«fct/T«#*SA^u 3>-i5 o 3 ta*£-£3rLfc-t« 

^iStHiv-y 0 4i^^y-'-hti4 0 3 , 4 
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[0079] $ ^iz^com. 8 5 o^cmm^mmzm 

10&Bf&t&, -^-Mi4 03, 4 0 4CDTS 
ZtSAis 'Jnyl5 0 3(±. JJB^i&fts' V Zl yffi 5 0 

4 a»S>S3gfc bgjt^RBf^Sfttfefft lt Nwrmmz^ 

m^&^ y ^ yJK 5 o 3 * Lfcsswiy- 

HSrS ) . 

[0 0 80] fWfS, HHI<0^!B 3^^X01 2£# 
93 L T i£0j§ L fcli t Htt tf> Xg 6 ST „ MmcoBM 1 
L H 1*5^^112 «7) WJtOB i -CMOSfift 

* £ -f * >7± A t fc ** , b ggEW^fll x. tf 'J > * i* T t 

[0082] ^mmcnmm^zxmi, m 1 s^x^tts 

W£\ X? v?WM3 0 2&±t>'y— Mfli4 0 3 , 4 
0 4O±/i§li: LXlM&te&i'V zs>m<5 0 4£ffM 

tftmmj.^mmzmm% -4 *ymx-?& zbx-im^ 

T'bSSr-^^-^aALTV^^. fl!*<7)B i -CMO 

ttf-f^ft^yy y iii^ ± s y- h warn i 

0 2 <r>Wm,<nmY&m< z\ k a*arv>. 

[0083] § (C*3Stt<97BlBfc: ±*ltr. El 1 5 OX 
SCS JJIf ffiy U 3 >I 5 0 4 «X S >yy* 

a*Mrt- £ fc fc J: 9 TJI U n yl 5 0 3 fc y- 

*A TOt&^&XJI^gB^y ay)15 04^4. TS 
*BJI^y 3>-ii5 0 3^0b#R£D*t£IW;fcVvc. T 
H#*Sffi5' y 3 >JI 5 0 3 t y- MMlK 1 0 2 co^ffi 
ftStt£*Jtt* b*co«tff3&WJ$tLS o i. oTi*«B 

1 - C M O S ^fls§£K<73«3£fri£fc:*j ft fi SSXc^raS 

-r^^TW^iisgA^ y ^ yi 5 o 3 fc y- h itit 



1 0 2^ffi#3fit^ft4bfR^t'-«^M^<7)fitft 

i: a y- hmimcom^i&n mfflT% & . l*» 

[ 0 0 8 4 ] , *Hffico^EScoMJt^rffiS: 4 fc 



( i ) ^i^mMco^«*K«±tc. m2mmm<7)z3u 

o&m? j&fSssH&mtz. y- h n-ftsi «u § ^ iz 
( 3 ) K-xFffif&fflisikcom i co^m&i/ y a yJS£ 

^Jjic-rSXSi:. (4 ) M!a<-XJI<7)|*L x$ v ^Jf 

m i <n&&tikis y a y^a±t; . m 2 <^m^y y =? 
ym^wM l , <r con 2 cvm^B yy^ yMco^ s >y ^ 



£vx7bLXM2CD%1&$ii'Vziymizm.m$:-U-y 
&AU S2^« 9 B a y y 3yl+t:# B B B f IJ«t 

y a yjg^Bt. a * y<r>mmmfmmk%im «t o 

tS^aAi^/i- d f-tcTlg2^mM«?fM^^-f^-y 

?±A-r s 11 fc . ( 8 ) tutam 2 ^^jsa yyn yifc 

J:if» 1 co^B%y y a yiSr^^-yxy/ts i t 

^Jab^^*^fiat^2co^SB%^y a yj«*»<i,« 

sx s -y fc t, fc, lutam 2»«MC0 
^ x ivma x urn 1 »mMco^ * )vm±.<ny- hwum 
±fr^mim?ftMMim±.izfrfrz,iiLmzm 1 co^m 

^y y 3 >-Mhm2 co^lSft^ y 3 yJW»6j«4 y- b 

mm^m^-t^TMb . ( 9 > i»«!a*iirt <i t tci 



hmffiwm 2 co^gkisv zi ymfrhw. 1 <^M^y y 
m 1 co^isn,^ y 3 y-Kt y- Mwu»owH#ifita 

*^ffl«f S-frSX^i: , ( 1 0 ) y- hmffittT?rl^< 

!^2#fl;Mco^x/WlcoxiiSi5(cma(fl;Mcoy— x ■ 

Fw>yi£ffMU rat<y-hmatTS»<sn 

»«S«'7a:^iBcO±iB^m2*«M«y-X ■ Fix 
~C$>%>Z b &W&.b^~Z> 4> fOf* § . 

[00853 mrnmme . mint. ^WRnnmn 

izntf%> m 5 , ^^nMo^® 5 co8KSyrstfc(ts a 
1 4 , s 6 izmmnmm 3 ^ss^-ffi t ts tt «. n 7 ^ ^ 

9 Sr#Hl LTl^BJL/iXmi; laiacoxg^ S4 . 
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[0086] ^rcom. IM 1 7 (iTjrTJ: o lZ . £*tB^J 
Jiff KJ? 1 0 0 n mO^ASS" 'J 3 V'JSi 5 10 
U ^*-f>K- 5h7yy*X^«x5 -y:?flS0lM^£ 
7^M/y'Xb8 0 0tIV\ ZfL$:~?X7 tLXlEih 

& 1 0 2 £3iL3r^ J; -5 tiSSTTS . *mtwmm% 

^fcl4aAX*A"Sf- 1 5 K e V . SA* 7 . 5 E 1 5 
[0 0 87] W<k. 7^hl-yXbJiiL, OAR 

itm i o 2 fcsgL&^j: a (ctftj&^-s . ^rnmrnrn.^ 

W&tZii&AX.^}],*?- 5 0 K e V , ftAl 7 . 5 E 1 
5/c m^S^aST-^S. 

[0088] 3 OH 1 1 *m&fh 

b . &3ffit3BfflM l 0 7 £ffMU A>f f7> 

^«^r- hmgj&ffiw^eitTiMJS 1 o i titum 

yijnyl5 1 OfcitAFS^jigAyU 3>-ffi5 0 3 £ 

y-MMUI10 2l±NSl3 

rj yi^^isx s ••/ ^m-n 302 fcjgjfc*-* tti> 

iz. il^fy'Jnvls l 0j&»&#j£S*i»fc-i%- 
W Lfc_hflNMfc« S' >J 3 VJIR 5 0 4 i: , TI^SAy'J 

[0089] £t>t,Z%C0^ 8 5 Or^cO^LfflSriS 
^JJf95fcb**J)ME»S*TlKiie«NMxS -y ?Jg 
tiSSIMt; LISAS' u 3 >JH t =5r& . b «ffi4 

0 3, 404 «Tif ^ISA^ U 3 VJW 5 0 3 {±, ±«# 
A«^ >J 3 5 0 4 4»fea»fc b^ftlH3!!&tt L 

Sr*. ZcobZ, TM#$£A^3>-M5 0 3 4^J£ft 

Ltzm.m\±y-vmm 1 o 2 t^isftatww-f- 

s^-^*L^±Ji^ H 3 B^y3>'iSi5 0 4t^^„ ;a 

[0090] -eofg.. nft<?)m^3^fe^Tiai 2 £# 
mLrmwLtzj:m.bmncoj:nimx . mmmmi 

coil fcj;Vll2T*L^«3tcOB i -CMOS^l 

[oo9i]4fc, *nfft<?)^®T{iia 1 7 cnjM^m 
[0092] ^mmmmiz ^na, m 1 i^xmiza 

^TlS >y;y*H$g3 0 2$3£X/y— hWM4 0 3, 4 0 



cof*^ mt&my y ^ yKt bn * >f * y& a lx^s 

mmzkz, y- hwtfm 1 o 2 wisec^t i t 
[0093] £ ^z^mmcommiz ztaz , mi 7 cox 

gtcisivt^iycy y 3y§|5 1 0£Dx;$ -y ^HSffM 

m-fZ fcCiD TJS#»SA^ U 3 yJR 5 0 3 b ?- hM 
«10 2 tf>»ffiH5£fcH**fllW*T I ^ h tztb , HB# 

tc*j<r hkM^^y 0 4^^t«^b 3 b>' 

U n yjg 5 0 3 's.cob Scoi^ScfcJs v s TJB^JS A 

y y a ym 5 0 3 i: y— h mitm 102 «^H#i£ iz a 

ttSb*C0ffl^TOJ^ixS o i->Tta!*^B i -CM 

os^#*ilS^lBi*^t*itt4m~o^H^i, -T* 
*>*TJliHSA^ 1/ 3 y]R 5 0 3 t y- hK-fkJffi 1 0 2 
OlSWtiettS ft* b S^r b' cowman ffiffi iz b t> =5r a 

^«ffi3 0 2 ^^i±M«^ ^ »A§tL^rV•i7 , ' 1 :isI , ), N P N^s'-f 

[ 0 0 9 4 ] =3:33. *SHi40^<5D^^^i fcfti 

^**«±^, ^*'-7h7yy*X^}:MOSF5 
>yx?J frf S ^»#:gBO»iS77ffit3i3 V ->T , 

( 1 ) miwmw(7)¥mtkmM±i,z^ m2mmmco^y 

^aHCSf 1 «W B y'J 3 yMfcJ&fct SXSi: . 
( 3 ) ^-XJ»^figffi^_h£7)ffi 1 »^Iy 

Bfe*L, 3^^^jf ( 7)±jigp(:cigi»«at7)K-xji^ 
m 1 ^fssfiy u 3 yimffii^hfyfy- u 3 ynsjg 

fiScL, £ «# B B a fy y 3 ylox 5 >y ^*ffifMffi«^ 

ffiUKT-a ( 6 ) itfneffi§»S£-?x ^ t lt 

Mly'JnylCliJ^^yjiAtl.lSt , 
(7) firlE^M^^*f*. ^B B B «yy3yffi^stlg 

2mmmcD^mmn ^y ; AA-t^xmb , < s ) irta 

iy U 3 y^fc i t^B 1 O^IS A y'JnylW 

>TMfi«_h^> <o mi e*esas± t * i mm y y 

m 2 ^ x >vm a x vm 1 »smco ^ x >vm±.<7> 
y- b mutt** & ifrie*7-5rsiisf tjg± ^ s 
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Y- h mffiSrffMTSX® £ , ( 9 ) MSSrttT; t 

^-MW B B B fly U n yflfc&^JS 1 W^ig B B a ^ 'J n 
1 (O^M,^ V n yjl t MHLSS?)fMSftia£3S 
y~ h«afeO#HHI^y ^ V«^S H B H ^§^T^2 «o£ 

isas" y ^ vjRtc-tsxg t , do) y- i-msax 

-X ■ KW>"J1£JIMU Rfc<y-MrBffln r £fife 

[0095] mmmmi . usii *?m<vmm& 

BM 7 fc: i & B i - C M O S #>S#:i§B ^Mjt^iS ( SS 

5 , Kizmmmm 5 tcfctt & 1a 1 4 „ § \zmM<?w 

[0096] ^OfJL H 1 8 fcSr^-J: 3 fc, 
iti'MJ? 1 0 0 n mS0±Jl^feB B B>' D 3 >I5 0 4 £® 

$£>i=*tf>±fc, fiRJiX 57-/1- (S i (O 

H) 4 ) ^0-f^l3^*«?§M(C?§»L^t^^Xh°^ 
W >Itl.€rVX^hLT±Jl^B H B^ l J=jyigi5 0 4^ 

5 K e V, iiAi 7 . 5 E 1 5/c m^^^'jfiST"^ 

s . ; z.x\ ±mm^B^ y yi 5 0 4 £t±s*-f * 

[0097] ^<D£ft, M^)SM9 0 0 *Bfe*U Xg 
^Sb s b^ 'J 3 >H 5 0 4 iO^ffitcbsRS: >f ^>-?±A"t" 
h„ zcr>b$. b»^5j-y<50?±Ax^;^-{i. b*>f 

* >-o&*»g#'H 1 s tfoxg t v ±Ji#*SB B B y y 

K e VETFaSBST* h. b *<7H *y&AItf£c9bfl5 

[0098] z\commmnmm5t mmiz, ±m^m 

H^y 3^15 0 4HSIii5 v:?Wi3 0 2 N fcj; 
tfTJB^SNI^ U 3 yJH 5 0 3 Ufc±*# 
Mly'J^^IS 0 4£>£>j£&y— hflffi4 0 3, 4 0 



^ily 'J 3 5 0 3 fc y- h BtfUg 1 0 2 aolSWt 

ffilT^L^Hl WffiiScOB i -CMOSfi*gU 
[00 99] *HS6c7)^t±tL(±\ mffi<7)BM 5 <?m 

mzmt. hi 8^igfc^vr±ji^sB B B^y 3>-fi 
5 o 4 cox s -/ ^wmmmmmcnmrn^zmm^-i * 

y&A-t&mz. vx? £ LXW.mMM9 0 0 Srffli^ 

x^srff^^^s^< . x-oxwmmm^mnmn 

[ 0 1 0 0 ] 3ri3. *^oJ$fficoiSi&&i££i fctf>5 

> 3- h l« ufc t <ot&4 i b zmmb t& & COX 
colon mmmm8. mi 9«x *fMHt=j:4ii 

«SO?Kffi 8»Bi-CMOS ¥*#:Sat0SiS*ffi ( 3? 

ttittsia 5 , mzmmmm5 cvwmumiz&w&m 

14. § t,zmMP)Bm 3 0^*5*^*3 tt s H 7 j&* 6 
H 9 * *iH l, T KHB U XS i: ra«cOXB ft e 4 . 
[0102] H 1 9 J; d ^HtWi 

«f mm 1 0 0 n m^fiy y 3 >m 5 1 0 &^-r 

4. S^tc-f-coxtc. ^Ify^y-zHSi (oh) 
4 ) &Wk^Z^m?HzmMLfzi><7)%xv>a- 
bLMf&t&ZblzJ: 0. A'^ 0 -7h7>-yX^x 
5 'y^«»)t««^IM]gP^MffiffMK9 0 0tli\ 

Vs^y-hHftKl 0 2tigL5r^J;^tia^-rs. * 
mfacoBmcOlSr&lZliiBLk^fo*?- l 5 K e V. i£A 
17. 5E 1 5/cm 2 gf^Ilt*J , >l.. 
[0103] *<9flL M^)SJM9 0 0 ^|^*L, ^b b b 

mi 0 2tai^^ act^ts, ^mm^BMco^ 

■^■^(igEAX^dff— 5 0 K e V. JiA* 7 . 5 E 1 5 
[0104] ^C0M(4SUSC0^6 i:R*(C, ^fle^ 
B%iy 'J ny!5 0 3 1 S*£i^r Lfc^MrU^y 3 ^Jl 

5 0 4i^«|,f-hti403, 4 04£7FMU S 

fSily 'J 3 VJJS 5 0 3 coNmik. Tii^B H B^ Vay 

i503t y— MHtm 102 co^-mn^commcom 
ma i^fUM^y ^ yjn5 o 4 fD»ft(t*fiv\ mm 
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c^ig %mx , mmcomm icomi x^ Ltzmkeo b i 

- C M O S4^*#:ga^f#|> . 

[0105] ^atuwBmtintf, mmmmeam 

*£Jin;u Hi 9 v it ^ y 'J n yl 5 1 

A^-sift. vx? t Lxmniwmm9 o ojh^th 

[0106]^, *HJftwffMI<olBt;W££ 4 i64 
>- n - b LMflg Lfc & (Of* 4 £ t Sr#S t i> Of 

[0107] mt&mm9 . *hm«o®®9(±. hiw 

j: a mmcrmm 9 « b i - c m o s ^mm.<7m-&-ft 

mm 9 com&amza v vc a , fttm^wm 3 com 
mjjmz&i,iz>m5 bmn<?)j:m.£m& * znm. 112 

Oiz^-TXo^ Nl3i/^^i3, Nlai/^^ny 

t-M^(iWJl 1 0 nm^'- bffi-ftJi 10 2 
£ . $ fet^Ht:«i.lf JRff 5 0 n m<7)#fifll> U 3 
^15 19 SrffM 850 1C^<9jR«!ffl£tlrt- i 
£cfc 0 *SHrft: L . T«*fe B H B ^ 'J 3 5 2 1 fcJBflW 

[0108] ^com. $m?>ffim3i l zt5^TM7frt>m 

L , TJt£*Sft U a yJS 5 0 3 (iTA***^ 'Jay 

[0109] ^-«f*, 02 1 izT^rtJ: ~j iz, 3-mmzm 

timm l 0 0 n mtfgHHti" 'J n yffli 5 2 0 £JEffiJc 

(Oi:K h*«>f ^-yftA^Wis b*>f sj-Vjpy— b 
BtffcJK 1 0 2 tcil L&v> J: a fcRJ&*-* . #HSt<7)JBSB 

<Z>»&fc3igEA.X*A^— 50KeV, &Afi7 . 5 E 

15c m-2gfl&6*3t3"C2b4. 

[01 10] $ &£8 5 0*CS*^«IMMI*iWi b iz 

iD. ^Sv-Unyj^s 2 OA^PI^- xii9<7)± 

ztitmmzTmms&i- 1 ) ?>m5 2 nz 

HK^ »J 3 >-» 5 2 0 (4, Tlf& H B y U 3 yJS 5 2 1 

5 2 2 

[0111]^;, 122 t , ^OTfcRfc 



ftmmzm tx mm loit ±mm$ B a B y v^yms 

2 2&X T/rmw&k y'J3y!521 £ Jd&l&S l , 

;nti-)T. ±JB^ilSAv' , J3>'K5 2 2*»^Sx 
5 -y ^®fl 3 0 3. fcit/TItfe B H y >J 3 y]$5 2 1 
t±i*fe^y'j3yl5 2 2*»6**y— b«K4 0 
5, 4 0 6£J»£$N&. y-bBMU8ll0 2 

(iNlai/??3y?^if4. Nl^x;H5, PI 

4 0 5, 4 0 6«T7f#-l£ B 1iv' l J 2 1 i:±Jl#- 

UiJi is >j?ym522im t^-u&xh & tzth . —m 

[0112] ^-cof^, HJfccT)^® 3tfiVit01 2 Sr# 

!H l x WW l ^ t mmcojin %mx. mmwm.2 

[0 113]^. #MS<7)®Ss-mH2 1 ^Igtc^ 
&A L j&J , t *UW-<7)0!| i. (f U y t'X i>fr£fo% 

[0114] ^mmcommizitiif^ 112 1 numzn 

UTIS -y^»EfcJ:tA"y— b*ffi4 0 5, 4 0 6cD± 
BH t LT^MHt^ U 3 >-K 5 2 0 £ffM t . i cog^ft 

mz/v^ymiztrnzj^ymALx^^titb. 

b i - c m o s ^«s^so»ji^F&tctj tt a ss— wra 

jas. -r^r^*>b*-< ^j-ycof-v * 'J y?mmzj:z> y 

-MMUBl 0 2co«»O#fl:tffl<£i:**$rv\ 
[0115] $ ttc*HSfeo®Bll;j:ix{f, H2 0(01 

g(Ci5V^T^'-b«ffi4 0 5. 4 0 6CDTlit LT^N 
^flyynyis 1 9^?FML. ^MH*MLT*SH^ 
LTB#^ B H B ^ I J3>'IK5 2 1 t-r^ih^cfc 0. ^ 

«y'j3Vl5 2 0 a»&TW#Shft^ 'J 3 yJR 5 2 1 1= 

aSatSfRHLTl^fcft, t^StcOB i - CMOS^i* 

«S B B B ~> 'J3VIS5 2U7-"- MMtK 1 0 2 co^WtiS 

(cistti. b fgotiw iz bi>%5y~ hmitmcom^i&T 

[0 116] tfz, xS 7 ^tl3 0 3ijj;y7-M 
g40 5, 4 0 6 {±V t *$ShI^ 'J 3 ffM§ 

[0 1 1 7 3 =5ri>. *»S(0^SI(0MitJj&Srsk 

t, jjc^i-sfc**. -r^*>. is]— 
> i/x 9 * ^-t ^m^scommumtzu v . 

( 1 ) H 1 aWffloiNWMettLhfc:, ®2*«S(03^ 
7?Mb. m2mWMW i;Ht . Igl^mMco^x 
;b«t. ^-^ffMffi^^JXOH^sS^SilS^MSr^ 
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LTISftfW* £ i; t J: 0 , Iff l «#^fy 'J 3 >m£ 
m l <o#feA>- U a ymz-ttJMb , ( 3 ) ^-xjg 
JEMHH«LL0>» 1 ^*M B B B ^ U n y IS * Bfcfe t , 3W 

y'j^ >mmm±.iz , ® 2 mmwy >j 3 yjjesr^Bg-r 
* xn t , ( 6 ) mi em 2 (DitMti' v 3 yjgts 2 5 

^co^tfiBj £ -f :+ y BX-t Znttb. ( 7 ) iWI £ 
JitM £ t J: 9 , IS 2 e^fcftSi/- U a 
C0±JlgBtlS2^«M^»B^Srtl£tfc^^ , rx5 -y ^Jf 

&f®&t& bbhlz. Iff 2 ^# b b b« v- 'JnyfKUl 

£ t~ ,1 ft. i: |W|B#t , Iff 2 c^MIK y'J3 yflRSft&fi: 
§-ti:Tm2^M B B B ^U3yJK^-I.Igt, (8) Iff 

i em 2 omiSei^ u 3 ± i/is 1 om^^ 3 y 
^&j£*x§ y kfcfct, frfaii2^ 

ttScD^x/WfisilXIS 1 #«ffimx/Wi±c9y- h 
S^±*^fl9iB3R-T^Bilfi'fblR±t*»3&»S ©B£SS 1 

y- v mm^nm-t tzmk. < 9 ) y- h «tBff 
^ < ^ 2 ^ x )vm<r>±mmzm 1 v - 

is i»mso^i/wi^±ji^iff2*fl3^Y-x ■ 

[01 18] 

[ 9tmmm 3 ELfcSKH Lfc i 3 k , ; mmitz x ti 

tf, |5l-^#:S«±^^ rff— 5 h 5>yX?i: MO 

CHI] #fgHJc9HM<7)?g® 1 £ iSB i -CMOS 
[02] ^WMftMtkftJ&ffi 1 £ J: § B i - C M O S 



[03] ^WRnWfePMMl tiliB i -CMOS 
[04] ^W%<7)9IM<7)l&M2liZ£&B i -CMOS 



[HI 3] 



9S 

33£ 



[H5] *%BJcOMfi^ffi3(Cj;^B i -CMOS 
[H6 ] ^WMcOM1ifc<OftM3 l<z£ JBi-CMOS 
[07] *%BJcoS6SteOJgffi3tJ:SB i -CMOS 

[08] ^$kmcDmfe<7MM3 iZk&B i -CMOS 
4^#*MB^«jt^a £ ^-TK)T®ffite0T' I fc § . 

[09] ^WMcoMM<^>BM3l,zXtB i -CMOS 
^#WsgBcoSi*73'^*^^iTHIiji0T" ( fc S . 

[010] *^WHtS«m^3fcj:|)B i -CMO 
S4^»#cgB«WjtS-ffi^^t-Klfffi«jt0r ft * . 
[011] *%BH«lltfiCO^fiP 3t:il.Bi-CMO 

[012] ^^mcomMcomM3lZj:6B i -CMO 
:<7)Sjt^rffiSr^-rKlfffiffijt0-C"ft S . 

[014] *^aj«Htfe<7)^Sg 5 til, B i -CMO 
S^#:^B«Mjt^ffi^^t-aifffi«jt0T"ft S . 

[015] #%PMcr>9mcoBffi 5(:J:I.B i-CMO 

[016] 3^%BJ<50H)SfS<7)^Ss 5til>Bi-CMO 

s4i»#:SBo»jt^rffitijtts y- y- hat 

[0173 ^m^>MM(0BM 6(:J:SBi-CMO 
oSJt^ffi^^t-Klfffi*jt0T"ft & . 
^WMcomik^BM 7tcJ:SBi-CMO 
S4^##c^BcoM3t^*^WB«3t0-C"ft-S» . 
[019] ^¥£Wc09mc0Wffi&lzJ:&B i -CMO 

*^ B J^*Jfi^?^® 9til,Bi-CMO 

OMit*a^^Klffflffijt0T"ft * . 
#f|BI!«!i#S<7)^i 9CJ;SBi-CMO 
S^#:^B^S)t*ffi^^Wffi*jt0T"ft S . 
[02 2] *%B§tO»S^m?9tCj;-|,B i -CMO 

[023] ^*C0B i - C M O S^#c^B^Kffi« 
jt0T"ft S . 
[024] 



S4^|#:l£ 
[018] 



S^#c^ 
[02 0] 
S4^«#:g 
[02 1 3 



%$kcr> b i - c m 0 s ¥mw-m.n<7MWi 

[02 5 3 f *WB i - CMO I^toy-h 

mmaiify- vmm^'t.mbmm^ms.^^-t 
1 pffl4i#frK«. 2 aiswNiffifea^i, 3 

Pl^x;H. 7 +iftS^PS*)lS. 8 ©iggo 
PS^hSE^— XI, 9 tttHScOPlK— xl, 10 



(16) 



#iJ¥9-3 3 0 9 9 0 



kw>-/i, 12 saiKcoNsy-x ■ fw >m. 
i o i m=HHmttm. i o 2 y-MwuR. 1 0 3 
mtm. 1 0 4 iwuR, 1 0 5 KifeftBL 1 0 6 

1M K^*— /t-ttffclL 107 WtftM. 1 os&ffc: 

2 0 0«;-Xti, 301, 302, 303 Is 
> y 401, 402, 403, 404, 405, 

406 y— hWM. 500 ^Sb b b ^ u ^ yffi. 5 0 



1 TIflSa H a y 'J 3 yK. 5 0 2 IM^m^iy U 3 
>-JK, 5 0 3 Tl#Miy U ^ yJS, 5 0 4 ±Jf^ft 
fy'Jnyl, _UB#*§Jlv'y:3>'&, 5 10, 5 1 
9, 5 20 ^MHt^UayJH. 52 1 TJWUSA^ 
'Jayl, 522 ±S*feF B >-U:ny§L 6 0 1 — 6 

0 9 a>j'^l*HK 700 ^HIBl, 80 0 



[HI ] 



NPN bipolar Pch MOS Ncti MOS 




[02 ] 




181 106 804 5 102 6 605 

105 
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